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4. Rationale:

Avrterial stiffness has been measured in the ARIC study during Visits 1 and 2. The
methods have been previously described.! Prior manuscript proposals have described
several associations between traditional risk factors for atherosclerosis and arterial
stiffness (see section 10). Several other observational studies have also been published
examining vascular mechanics (distensibility, Young’s modulus) and their relation to
various cardiovascular (CV) risk factors.>* A strong relationship between carotid
stiffness and CV risk factors has been established.

However, while there are some studies that have investigated the association
between arterial stiffness and incident CVD, none have a long term follow up. In the
ARIC study there was a proposal in 1997° that aimed at evaluating the association of
stiffness and incident CHD and another on its association with incident stroke but there
has been no publication associated with this. Given the longer term follow up that is now
available we propose to investigate if there is any association between arterial stiffness
and incident CVD in the ARIC study.

This analysis will be important as it will provide us with information as to whether
arterial stiffness is associated with incident CVD over a long period of follow up. Further,
given that improvements in ultrasound technology now allow direct strain analyses in
echocardiography which can be performed using automated speckle tracking systems a
renewed interest in using carotid stiffness as a risk predictor has resulted.

5. Main Hypothesis/Study Questions:

a) Increased arterial stiffness is significantly associated with higher incidence of
cardiovascular events.

b) Increased arterial stiffness is significantly associated with higher incidence of
recurrent cardiovascular events in those individuals with prevalent CVD

c) This relationship will persist after adjustment for a traditional cardiovascular risk
factors

6. Design and analysis (study design, inclusion/exclusion, outcome and other
variables of interest with specific reference to the time of their collection, summary
of data analysis, and any anticipated methodologic limitations or challenges if
present).

The analysis will be done by the coordinating center
1. After standard ARIC exclusions, participants in ARIC visit 1 and 2 who had
carotid ultrasounds done will be eligible.
2. All subjects with prevalent cardiovascular disease (strokes, coronary heart
disease) at the time of carotid ultrasonography or absent arterial stiffness data will
be excluded for the incident CVVD analysis (please see point #6 below).



3. Atrterial stiffness will be modeled both as a continuous variable and as quatrtiles.

4. Association of arterial stiffness and incident CHD, incident stroke (all strokes and
then classified as hemorrhagic and ischemic) and incident CVD (all strokes +
coronary heart disease and then ischemic strokes + coronary heart disease) will be
tested using Cox-proportional hazards model.

Kaplan-Meier survival analysis will also be performed.

5. Models will be constructed with and without adjustment for different variables
will be applied using logistic regression models. Adjustments will include
demographics, anthropometric measurements, and cardiovascular risk factors
from Visits 1 or 2 (whichever visit the arterial stiffness was estimated in).

a. Demographic variables will include age, sex, and study center.

b. Anthropometric measurements will include baseline height and weight.

c. Cardiovascular risk factors will include traditional CV risk factors

6. Additional analysis will be performed in those with prevalent CHD and stroke

who were excluded for the incident CVD analysis. In these individuals with prevalent
CVD those who have ultrasound data and stiffness data will be included. Then whether
arterial stiffness predicts recurrent CVD events (stroke, CHD) will be evaluated as
described in 4,5 above
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